Objective: The present study aimed at establishing clinically efficient stopping criteria for a multiple 80-Hz auditory steady-state response (ASSR) system. Methods: In Experiment 1, data of 31 normal-hearing subjects were analyzed off-line to propose stopping rules. Consequently, ASSR recordings will be stopped when (1) all 8 responses reach significance and significance can be maintained for 8 consecutive sweeps; or (2) the mean noise levels were 64 nV (if p-values were between 0.05 and 0.1, measurements were extended once by 8 sweeps); or (3) a maximum amount of 48 sweeps was attained; whichever occurred first. In Experiment 2, these stopping criteria were applied on 10 normal hearing and 10 hearing-impaired adults to assess the efficiency. Results: The application of these stopping rules resulted in ASSR threshold values that were comparable to other ASSR research. Furthermore, preliminary analysis of the response and noise amplitudes demonstrated slightly higher values for hearing impaired than normal-hearing subjects. Conclusions: The proposed stopping rules can be used in adults to determine accurate ASSR thresholds within a time-frame of about 1 h. Significance: The use of these a priori stopping criteria might assist the clinician in their decision to terminate ASSR recordings.
Introduction
The auditory steady-state response (ASSR) is an auditory evoked potential technique which can be used to objectively predict hearing thresholds in infants, young children, and individuals who are unable or unwilling to cooperate during conventional behavioural testing. In clinical settings, the ASSR approach is gradually emerging because of the following attractive features. First, the ASSR technique enables a frequency-specific assessment of hearing sensitivity. Usually, steady-state responses are evoked by amplitude modulated (AM) continuous tones resulting in narrow frequency spectra. Although these stimuli show very good acoustic frequency specificity, cochlear place specificity seems comparable to the tone-burst auditory brainstem response (ABR) because one cannot be more frequency-specific than the cochlear filter (Herdman et al., 2002b; Herdman and Stapells, 2003; Picton et al., 2003; Stapells et al., 2005) . Second, the continuous nature of these stimuli allows high stimulation levels enabling the estimation of residual hearing in patients with severe to profound hearing loss (Rance et al., 1998; Swanepoel and Hugo, 2004; Swanepoel et al., 2004 ). However, this presentation level advantage may be limited because spurious 500-and 1000-Hz non-auditory responses have been reported to high-intensity air-conduction (at least 100 dB HL) and bone-conduction (at least 50 dB HL) stimuli in individuals with severe and profound hearing loss (Gorga et al., 2004; Small and Stapells, 2004) . Probably, these low-frequency physiologic responses originate from the vestibular end-organ (Picton and John, 2004) . Furthermore, these high-intensity stimuli should preferentially be recorded to a single stimulus and for a short duration because multiple stimuli will be 5-6 dB more intense than the single stimulus and prolonged periods of recording could induce temporary or permanent threshold shifts (Herdman and Stapells, 2003; John and Purcell, 2008; Stapells et al., 2005) . Third, ASSRs can be evoked by stimuli modulated at rates in the 30-50-Hz range (''40-Hz ASSR") as well as in the 70-110-Hz range (''80-Hz ASSR"). Although 80-Hz responses are 2-5 times smaller than the 40-Hz ASSRs (Herdman et al., 2002a; Rees et al., 1986) , they are preferred for threshold estimations in sleeping or sedated infants and adults because the state of arousal has little effect on these 80-Hz responses (Aoyagi et al., 1993; Cohen et al., 1991; Levi et al., 1993; Rickards et al., 1994) . Fourth, ASSRs can be recorded for single-frequencies sequentially or multiple-frequencies simultaneously and to one (monotic), or both ears (dichotic) (John et al., 1998; Lins and 
